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(54) METHOD FOR MANUFACTURING DYNAMIC PRESSURE GENERATING GROOVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a dynamic pressure generating groove for 
providing a dynamic pressure bearing to set a gap 
between a shaft member as an integrated body of a 
shaft with a flange part and an inner circumferential 
surface of a sleeve in a desired state after formation of 
the dynamic pressure generating groove even when 

there is residual internal stress in a case where drawn 

material is used. 

SOLUTION: The dynamic generating groove is formed 
by plastic work in the surface of a flange part of the 
dynamic pressure bearing composed of the shaft 
member 1 comprising a shaft part 2 and a flange part 3, 
and a sleeve having a gap to the shaft part 2 and the 

flange part 3 for the shaft member 1 to be engaged. The shaft member 1 is formed by lathing 
of drawn material of which drawn direction is known. The shaft member is taken correctly as 
sized, the dynamic pressure generating groove is formed in the surface of the flange part, 
perpendicular distance from an outer circumferential end part of the flange part to the shaft 




part is measured, an obtained value is fed back to take the shaft member from the drawn 
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material, and plastic work is performed to the flange part. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

the manufacture approach of the slot for dynamic pressure generating which forms the slot for dynamic 
pressure generating in the front face of the sleeve which prepares a clearance between the shank material 
in which the shank and the flange were formed, and these shanks and a flange, and inserted this shank 
material in it, and said flange of the hydrodynamic bearing come out of and constituted by plastic 
working setting 

The manufacture approach of the slot for dynamic pressure generating characterized by to form the slot 
for dynamic pressure generating on the surface of a flange, to measure distance with the direction of a 
right angle over the shank of the periphery edge of this flange, to feed back this measured value next, to 
take [ to face forming said shank material by the cutting process by turning from the drawing material 
the direction of drawing is proved that it is to take out the shank material as a dimension first, ] out 
shank material from drawing material, and to perform plastic working to a flange. 
[Claim 2] 

Said flange is the manufacture approach of the slot for dynamic pressure generating according to claim 1 
formed so that it may apply to the outer-diameter section from the bore section and thickness may 
become thin. 
[Claim 3] 

Said flange is the manufacture approach of the slot for dynamic pressure generating according to claim 1 
formed so that it may apply to the outer-diameter section from the bore section and thickness may 
become thick. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In the sleeve which prepared few clearances between the shank material by which this invention formed 
the flange in the shaft in one, and these shanks and a flange, and the hydrodynamic bearing which 
changes more It is related with the manufacture approach of the slot for dynamic pressure generating at 
the time of forming the slot for dynamic pressure generating in said flange front face by plastic working, 
and the manufacture approach of the slot for dynamic pressure generating which can make almost 
uniform especially the clearance between the flange of shank material using drawing material, and a 
sleeve axial side. 
[0002] 

[Description of the Prior Art] 

After carrying out the cutting process by turning of the shank material which really formed the shank 
used as a hydrodynamic bearing, and the flange, it may carry out plastic working of the slot for dynamic 
pressure generating formed in a flange front face with a press etc., and may form it. For example, 
although a hydrodynamic bearing may be used for a spindle motor, the hydrodynamic bearing of the 
front face of the disc-like bearing member formed in a revolving shaft in this case is manufactured by 
press working of sheet metal (patent reference 1). Moreover, when processing the slot for dynamic 
pressure generating by plastic deformation, such as press working of sheet metal, the manufacture 
approach of preventing forming the perimeter of the inside of a flange low one step from an outside, 
forming the slot for dynamic pressure generating in the perimeter of an outside, and the perimeter of the 
inside rising at the time of processing is also proposed (patent reference 2). 
[0003] 

[Patent reference 1] JP,6-338125,A 
[Patent reference 2] JP,8-210345,A 
[0004] 

[Problem(s) to be Solved by the Invention] 

The processing approach which forms the slot for dynamic pressure generating by plastic working, such 
as press working of sheet metal, is difficult for forming the same configuration in the vertical side of a 
flange stably by hard material, such as stainless steel, to elasticity material, such as a copper alloy, 
although it is effective. It is difficult to perform plastic working to cold drawing work timber, and 
especially to form the slot for dynamic pressure generating stably. 

That is, there was a phenomenon in which the suitable dynamic pressure for the hydrodynamic bearing 
formed with these shanks material 1 and a sleeve was no longer obtained even if it performs plastic 
working, such as press working of sheet metal, to the front faces 3a and 3b of the flange 3 of the shank 
material 1 which consists of the shank 2 taken out from cold drawing work timber (it only considers as 
drawing material hereafter) and a flange 3 and forms the slot for dynamic pressure generating in them, 
as shown in drawing 8 . Since residual stress exists in drawing material, even if it carries out press 
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working of sheet metal (plastic working) of that cause after a cutting process by turning as a design 
( drawing 9 ), after forming the dynamic pressure generating slot 4, a flange 3 deforms (referring to 
drawing 10 and deformation of this hard flow may also occur), and it is thought that it is the cause that 
the thing the clearance 5 between sleeves 6 stops being in the exact condition as a design (refer to 
drawing 1 1 ) is big. In addition, when residual stress exists, in order to remove this, the approach by 
annealing is also considered. However, according to annealing, an ingredient becomes soft too much and 
formation of the slot for dynamic pressure generating by plastic working like press working of sheet 
metal is impossible. Moreover, it is complicated to process the slot for dynamic pressure generating into 
sleeve inner skin, a thrust plate, etc., and it is difficult for cost to start and to form the stably same slot. 
[0005] 

It is made in order to cope with the technical problem described above, and residual stress exists in the 
interior using drawing material, and this invention aims at offering the manufacture approach of the slot 
for dynamic-pressure generating that the hydrodynamic bearing which will be in a condition as the 
clearance between the shank material and the sleeve inner skin which made the shank and the flange one 
also after plastic working for forming the slot for dynamic-pressure generating meant can be obtained. 
[0006] 

[Means for Solving the Problem] 

namely, the manufacture approach of the slot for dynamic pressure generating which forms the slot for 
dynamic pressure generating in the front face of said flange of the sleeve which prepares a clearance 
between the shank material in which invention according to claim 1 formed the shank and the flange, 
and these shanks and a flange, and inserted this shank material in it, and the hydrodynamic bearing 
which it comes out and consists of by plastic working in order that this invention may offer the technical 
problem described above — setting 

The slot for dynamic pressure generating is formed on the surface of a flange, distance with the direction 
of a right angle over the shank of the periphery edge of this flange is measured, next this measured value 
is fed back, shank material is taken [ it faces forming said shank material by the cutting process by 
turning from the drawing material the direction of drawing is proved that it is, and the shank material as 
a dimension is taken out first, ] out from drawing material, and it is characterized by performing plastic 
working to a flange. 
[0007] 

Moreover, invention according to claim 2 is characterized by forming said flange so that it may apply to 

the outer-diameter section from the bore section and thickness may become thin. 

[0008] 

Moreover, invention according to claim 3 is characterized by forming said flange so that it may apply to 

the outer-diameter section from the bore section and thickness may become thick. 

[0009] 

[Embodiment of the Invention] 

Hereafter, the gestalt of concrete operation of this invention is explained with reference to a drawing. 
Drawing 1 shows the drawing material before facing enforcing the manufacture approach of the slot for 
dynamic pressure generating of the gestalt operation of the 1 st of this invention (it considers as a 
dynamic pressure slot hereafter) and taking out shank material. In this case, the drawing material W 
draws out a material through a dice (tool) with the hole which made the point thin, decreases that cross 
section, and is manufactured. With the gestalt of this operation, a cutting process by turning is 
performed for this drawing material W, and the shank material 1 of T typeface is taken out. although this 
shank material 1 consists of a shank 2 and a flange 3 — both sides of this flange 3 - a herringbone form, 
V typeface, or a part ~ the dynamic pressure slot on the screw type is formed by press working of sheet 
metal (plastic working). 
[0010] 

It faces forming a dynamic pressure slot in the flange 3 of said shank material 1 . As shown in drawing 
1 , on the front face of the drawing material W First, the striping X and X with a large number fine as a 
standard and Vertical lines Y and Y and ... are put in and these striping X and X, .. and vertical lines 
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Y and Y, and the shank material 1 same with having carried out the cutting process by turning of a 
shank 2 or the flange 3 in parallel along with .., and having been shown in drawing 8 are formed. Once 
carrying out a cutting process by turning and taking out and carrying out press working of sheet metal 
(plastic working) of the shank material 1 so that such X, .., Y, and may be mentioned later, as shown 
in drawing 10 The direction of a right angle and the difference d of the height in a periphery edge 
(difference of the location of edges [ in a flange 3 / main side edge section 3c / of bottom side 3b / and 
3d of periphery edges ] shaft orientations) are measured to whenever [ tilt-angle / of a ** flange / 
alpha ], or, a shaft 2. It considers as the standard for feeding back the numeric value, carrying out after 
[ a cutting process by turning ] press working of sheet metal anew, and taking out the exact shank 
material 1. 
[0011] 

Next, the shank material 1 in the condition of having formed the dynamic pressure slots 4 and 4 in both 
sides of a flange 3 by press working of sheet metal as shown in drawing 9 is manufactured. In this case, 
since residual stress has produced said shank material 1 in the drawing material W of the original 
ingredient, as it does not become a dimension as engineering drawing shown in original drawing 8 but is 
shown in drawing 10 , a flange 3 will be in a certain amount of condition of having carried out the 
include-angle (alpha) inclination, a little. Therefore, if it turns out that press working of sheet metal is 
carried out, and a flange 3 does alpha inclination in this way when forming a dynamic pressure slot 
beforehand As alpha is fed back whenever [ this tilt-angle ] and it is shown in drawing 2 , when taking 
out the shank material 1 of T typeface in drawing 1 , If a cutting process by turning is carried out to hard 
flow and press working of sheet metal is carried out to it in this condition of having inclined by the 
include angle (alpha), the flange 3 after processing can be made into the shank material 1 of an exact 
condition as shown in drawing 3 (A). Therefore, as shown in drawing 3 (B), the clearance 5 between the 
flanges 3 and the sleeves 6 in which the dynamic pressure slot 4 was formed on the front face turns into 
a proper clearance. 
[0012] 

Whenever [ tilt-angle / of a flange 3 ], alpha is a minute include angle, when an exact include angle 
cannot be measured, may measure the direction of a right angle, and the difference d of the height in a 
periphery edge (difference of the location of edges [ in a flange 3 / main side edge section 3 c of bottom 
side 3b and 3d of periphery edges ] shaft orientations) to a shaft 2, and may usually feed back the 
numeric value, so that it may describe above. 
[0013] 

In addition, in forming the exact shank material 1, classes (for example, stainless steel, carbon steel, 
etc.), the original direction of drawing, an original material manufacturer, etc. of a material of the 
drawing material W must be clear. It is because exact processing cannot be performed if it covers, the 
lathe-turning direction at the time of the condition (magnitude and direction) cutting process by turning 
of the residual stress of the interior after drawing out will not be known, but the deformation condition 
after press working of sheet metal will be investigated each time, if such material information is not 
clear, and a cutting process by turning and press working of sheet metal are not repeated. 
[0014] 

Next, the case where an inclination is established in the vertical side of the flange 3 formed in the shank 
material 1 is explained. First, the shank material 1 is taken out from the drawing material W by the 
cutting process by turning, and the case (gestalt of the 2nd operation) where it forms so that it may apply 
to the outer-diameter section (periphery edge) from the bore section of a flange 3 and thickness may 
become thin is explained. 

When forming so that the shank material 1 may be taken out from the drawing material W by the cutting 
process by turning, it may apply to the outer-diameter section (periphery edge) from the bore section of 
a flange 3 and thickness may become thin, To the shaft 2 of the upper and lower sides of top side 3 a of 
said shank material 1, the thick section of bottom side 3b, and an up-and-down periphery edge, as shown 
in drawing 4 (A), the difference of each height to the direction of a right angle It is hi as (h, h) design as 
planned [ original ] do not become since residual stress has arisen inside this shank material 1 , if press 
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working of sheet metal is carried out as h and h, but shown in drawing 4 (B). h2 And hi <h2 It becomes. 
That is, since the distribution conditions of internal residual stress differ, top side 3a and bottom side 3 b 
do not become the same. 
[0015] 

Next, it is [ as opposed to / as shown in drawing 5 (A), when taking out the shank material 1 from the 
drawing material W by the cutting process by turning / the shaft 2 of the upper and lower sides of top 
side 3a, the thick section of bottom side 3b, and each flange 3 of a periphery edge ] the difference of the 
height to the direction of a right angle hi h2 It carries out and is hi . > h2 It is made to become. And if 
the dynamic pressure slots 4 and 4 are formed by press working of sheet metal in this condition, as 
shown in drawing 5 (B), the difference of the height to the direction of a right angle over the shaft 2 of 
each upper and lower sides of top side 3 a of the flange 3 after forming the dynamic pressure slots 4 and 
4, the thick section of bottom side 3b, and a periphery edge will be set to the almost same h and h. 
[0016] 

The difference of height [ as opposed to / carry out plastic working like press working of sheet metal so 
that it may describe above, and / the direction of a right angle to the shaft 2 of the edge of the vertical 
sides 3a and 3b of a flange 3 ] is hi . h2 And hi <h2 If it turns out that it becomes In drawing 1 , when 
taking out the shank material 1 of T typeface, the difference (hi , h2 ) of these height is fed back, and as 
shown in drawing 5 (A), the cutting process by turning of the difference of height is beforehand 
established and carried out to hard flow, namely, the time of carrying out the cutting process by turning 
of the shank material 1, and taking it out — each height of top side 3a, the thick section of bottom side 
3b, and a periphery edge — hi h2 ** — carrying out — hi [ and ] >h2 Then As shown in drawing 5 (B), 
the shank material 1 from which the difference of the height to the direction of a right angle is set to 
about h h to each shaft 2 of the thick section of vertical side 3 a of the flange 3 after press working of 
sheet metal and 3b ** and a periphery edge can be obtained. 
[0017] 

Next, it is the case where an inclination is established in the flange 3 formed in the shaft side material 1 , 
and the vertical sides 3a and 3b of a flange 3 explain the case (gestalt of the 3rd operation) where it 
forms so that it may apply to the outer-diameter section (periphery edge) from the bore section and 
thickness may become thick. 

When forming so that the shank material 1 may be taken out from the drawing material W by the cutting 
process by turning, it may apply to the outer-diameter section (periphery edge) from the bore section of 
a flange 3 and thickness may become thick, If press working of sheet metal of the difference is carried 
out as j and j as shown in drawing 6 (A), since residual stress has produced each height of top side 3a of 
said shank material 1, the thick section of bottom side 3 b, and a periphery edge inside this shank 
material 1, For (j, j) design as planned [ original ], also in this case, the difference of the height to the 
direction of a right angle is [ as opposed to / a little / as it does not become but is shown in drawing 6 
(B) / the shaft 2 of the upper and lower sides of a flange 3 ] j 1 . j2 And j 1 <j2 It becomes. That is, since 
the distribution conditions of residual stress differ, a top side and a bottom side do not become the same. 

[0018] 

Next, it is [ as opposed to / when taking out the shank material 1 from the drawing material W by the 
cutting process by turning / the shaft 2 of the upper and lower sides of top side 3 a, the thick section of 
bottom side 3 b, and each flange 3 of a periphery edge ] the difference of the height to the direction of a 
right angle j 1 j2 It carries out and is j 1 . > j2 It is made to become. And if the dynamic pressure slots 4 
and 4 are formed by press working of sheet metal in this condition, as shown in drawing 7 (B), the 
difference of the height to the direction of a right angle over the shaft 2 of each upper and lower sides of 
top side 3 a of the flange 3 after forming the dynamic pressure slots 4 and 4, the thick section of bottom 
side 3b, and a periphery edge will be set to the almost same j and j. 
[0019] 

Therefore, the difference of height [ as opposed to / carry out plastic working also in this case, and / the 
direction of a right angle to the shaft 2 of the edge of the vertical sides 3a and 3b of a flange 3 ] is j 1 . j2 
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If it turns out that it becomes What is necessary is to feed back the difference (j 1 , j2 ) of these height, 
and just to prepare the difference of height in hard flow beforehand in drawing 1 , as shown in drawing 7 
(A) when taking out the shank material 1 of T typeface. That is, when carrying out the cutting process 
by turning of the shank material 1 and taking it out, each height of top side 3a, the thick section of 
bottom side 3b, and a periphery edge is j 1 . j2 ** and j 1 > j2 If it carries out As shown in drawing 7 (B), 
the shank material 1 from which the difference of the height to the direction of a right angle is set to 
about j j to each shaft 2 of the thick section of vertical side 3a of the flange 3 after press working of 
sheet metal and 3b ** and a periphery edge can be obtained. 
[0020] 

In the gestalt of operation of this invention, although the case where the shank material 1 was T typeface 
was explained, of course, you may be the shank material in which the flange 3 was formed to the 
perimeter in the middle of a shank 2. Moreover, also when only the top-face 3 a of a flange 3 establishes 
an inclination only in inferior-surface~of-tongue 3b or it forms the slot 4 for dynamic pressure 
generating, it can apply. Furthermore, although crevice 3c is formed in the top-most-vertices center 
section of the T typeface in the shank material 1 of T typeface as shown in drawing, this top-most- 
vertices center section may be in a flat-tapped level flat-surface condition. 
[0021] 

Especially the table 1 is set in the gestalt of the 3rd operation in the manufacture approach of the slot for 
dynamic pressure generating on this invention. For each height of top side 3a of the shank material 1, 
the thick section of bottom side 3b, and a periphery edge, as the shank material 1 which consists of a 
shank 2 and a flange 3 by the cutting process by turning is actually taken out from the drawing material 
W (stainless steel material) and it is shown in drawing 6 (A), a difference It is j 1 before press working of 
sheet metal. j2 It is the table showing the result of having manufactured the value 3 times, respectively 
and having measured the value after press working of sheet metal. 
[Table 1] 





j i (mm) 


j 2 (mm) 




me 

0. 017 


2tUg 
0. 014 


3[Ua 
0. 017 


10@ 
0. 017 


2m@ 

0. 014 


3 HIS 
0. 017 




0.001 - 0. 002 


0.001—0.002 
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For the shank material 1 taken out from drawing material by the cutting process by turning as shown in 
this table 1 , if it feeds back and a flange 3 is formed in consideration of the effect of that residual stress, 
a shank 2 and a flange 3 will be. It became clear that it could consider as the shank material 1 which has 
almost exact squareness. 
[0022] 

[Effect of the Invention] 

As mentioned above, as explained in full detail, when using drawing material, such as stainless steel and 
carbon steel, according to the manufacture approach of the slot for dynamic pressure generating on this 
invention, an exact hydrodynamic bearing as the clearance between the shank material and sleeve inner 
skin which made one a shaft and a flange after residual stress's existing in the interior and processing the 
slot for dynamic pressure generating by plastic working like press working of sheet metal meant can be 
obtained. Moreover, according to the manufacture approach of this invention, complicated processing of 
the slot for dynamic pressure generating becomes unnecessary at a sleeve, a thrust plate, etc. 
Furthermore, since the slot for dynamic pressure generating same to coincidence as vertical both sides of 
a flange established in the shaft is processible, a routing counter can be reduced. Moreover, since the slot 
for dynamic pressure generating of the same configuration is stably obtained when processing the slot 
for dynamic pressure generating on vertical both sides of a flange established in the shaft, the precision 
after assembly completion can become good, a defective incidence rate can also fall, and the part 
manufacturing cost can be reduced. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing cold drawing work timber before facing enforcing the manufacture 
approach of the slot for dynamic pressure generating on this invention and taking out shank material. 
[Drawing 2] When taking out the shank material of T typeface, it is drawing showing the shank material 
which carried out the cutting process by turning in the distorted condition produced to hard flow in 
consideration of the result which carried out press working of sheet metal beforehand of having inclined 
by the include angle. 

[Drawing 3] Drawing 3 (A) is drawing showing the shank material in the condition of having carried out 
press working of sheet metal of the shank material which carried out the cutting process by turning in 
the distorted condition produced to hard flow in consideration of the result which carried out press 
working of sheet metal beforehand of having inclined by the include angle, and drawing 3 (B) is a 
sectional view in the condition of inserting this shank material in the sleeve. 

[Drawing 4] it is the case where it forms so that it may apply to the outer-diameter section (periphery 
edge) from the bore section of the flange of the shank material taken out from drawing material and 
thickness may become thin, and drawing 4 (A) shows the condition before press working of sheet metal 

— it is a sectional view a part and drawing 4 (B) shows the condition after ** pass processing — it is a 
sectional view a part. 

[Drawing 5] it is the case where it forms so that it may apply to the outer-diameter section (periphery 
edge) from the bore section of the flange of the shank material taken out from drawing material and 
thickness may become thin, and drawing 5 (A) shows the condition before press working of sheet metal 
~ it is a sectional view a part and drawing 5 (B) shows the condition after press working of sheet metal - 

- it is a sectional view a part. 

[Drawing 6] it is the case where it forms so that it may apply to the outer-diameter section (periphery 
edge) from the bore section of the flange of the shank material taken out from drawing material and 
thickness may become thick, and drawing 6 (A) shows the condition before press working of sheet metal 

— it is a sectional view a part and drawing 6 (B) shows the condition after ** pass processing — it is a 
sectional view a part. 

[Drawing 7] it is the case where it forms so that it may apply to the outer-diameter section (periphery 
edge) from the bore section of the flange of the shank material taken out from drawing material and 
thickness may become thick, and drawing 7 (A) shows the condition before press working of sheet metal 

- it is a sectional view a part and drawing 7 (B) shows the condition after press working of sheet metal - 
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- it is a sectional view a part. 

[Drawing 8] It is drawing showing the shank material of T typeface which consists of a shank taken out 
from cold drawing work timber by the cutting process by turning, and a flange. 

[Drawing 9] It is drawing showing the condition for forming the slot for dynamic pressure generating in 
the flange of the shank material taken out from cold drawing work timber by the cutting process by 
turning of carrying out press working of sheet metal. 

[Drawing 10] In order to form the slot for dynamic pressure generating in the flange of the shank 
material taken out from cold drawing work timber by the cutting process by turning, it is drawing 
showing the condition of having carried out press working of sheet metal. 

[Drawing 11] After forming the slot for dynamic pressure generating in the flange of the shank material 
taken out from cold drawing work timber by the cutting process by turning, it is drawing showing the 
sectional view of the hydrodynamic bearing in the condition of inserting this shank material in the 
sleeve. 

[Description of Notations] 

1 Shank Material 

2 Shank 

' 3 Flange 

4 Slot for Dynamic Pressure Generating 



[Translation done.] 
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91 § ft # #fo*>W!H LT v 1 6 9 1 * Jk* «*» fcfflWJnite «t 0 M9Mm* JBlfrf 6 ICR t 
[0001] 

[f&^m-f&sffitfif] 

V Mfctt SBttO 7 5 y i^SP t * y - 77=¥ -V ;l/ffl i: OlSIOlftia iftb'fy-bt&Zb?)? 

* *ttE5^»<oliiWiri6fcH** . 
[0002] 
[ft#<0&ffi] 

. 75Vi^iI»c#jS^*»E*S^»£7Vx9fcJ: 9fflttJnXL'r»j£t*»^* t 
*4. Witf. *tyF;«-*fctt, »Ettg#tfcffl$*i4.r <I«0*8£, 

HiMfc»jaw-4na8*^aiww«iBw»E«sti. ri^nxicj^-ciifl^fti. ( 
m&Mi ) . r^xmxm<ommmvmmm.mmnsax-t& t % . 75^ 

[0003] 

[ttfltftt 1 ] ttfllPP6 - 3 3 8 1 2 5 
[»flf:«K2 ] ftRPFS - 2 1 0 3 4 5 
[0004] 

[|&B|!,WI?&LJ:3k-$-£il!fflJ 

xn^m-hhtf. xr-yuxmrn^x o^wm^yy^^Tm^m-mm^ 
3ewtc»sR-r*^>ttffl«T*4. H»irei*a*Jni»taBttiiia:8rtturs«wfe: 

»E»£ja»£»ifcf*«>ti*U\ 

ED*>. H8C*tJ:^fc:, ««BgiSftS*lI*t (EIT. *fcfl*tt&*fi:1-&) frWRO 
SB Lfctttf 2 i: 7 9 V 3 fc J: 9 Jfti ttffftt 1 0)7 7 V 3 OSlffi 3a, 3 b fc7"U 
^Jai?P«)aMHniI**tLT»Elfi^ffl»*JlftfiL-C«>. ift^ttSmi k^y-7*i:T 
m$^i)EfftStca^li)E* < t#^ix^< : 5r'5.k^o^#l* { S>^'t. ftf)KHtt, 91 

$mmzft%mj)tf : fp&ix^&tziib. mwmxmzm^b'n'oruxmx (smax 

) LTfc (09) . MEJfc£ft4££j£Lfcffc7?y:W3jK££l' (01 0#!&, 
»* (01 Ck*^§=SrMBT*)l.k#X.f>ixl>. ft. WSmi)^^th^ 



( 3 ) 1^2004-324684 (P2004-324684A) 



[0005] 

t *r-*fc LfcttSW fc X'J -7^ffii:^rac7)|i» ? SllUc tfc Dtf>#Jgfc&6i&E 
[0006] 

bp*.. i<o»fl«±iet5iiii*iiflW-*fc«>t. it*iBitiea^5WHu, Mt7 7 

WfcAfifc* f— 7t , Ttg«$iiSijE«iSWB?ie7 5 y ^atof*BSlCi!lE8±ffl»£ 
aHtanit J: 0»rtW&»E«^|ji^>B6*i£fc:*JV^. 

5 1 & ft S J5n<d WWW LT V ^ 31 & ft # » *> WmoXC J 0 ««EIW»tt *»J»t 6 (CPS L 

, *-rtffiao<o«w»JswoaiL. 7 7yy*ajcon®t»E^ffls^mL-cK7 5 
ixmrnm^ummtHL. 7 9y^*»tciittaBi*ittii:*«fafc 

[0007] 

HW»H2t:lEa<0«i!Bti, WI27?yi*Wi, rtSHW*^«-a»fc*»ttTW*^l 
[0008] 

< &6 J: 3 tc#iS Lfc i> £ CI t £ #8* t i>«9T'S> h . 
[00 09] 

mm-iiz^Lxmmti:M'otii-rmco3\^ik^m^rt. zcom^. mtmwmt* 

IHttflfclROtii-f. lti, «l$2i77yy'&3fcJ: l ?&l>#\ f£77y^ 

Jm) fc J: »)»«■*-*. 

[00 10] 

ifietfia5fflW77y^3t=&ESS:^JS-rstlSLTtt, ifrf, Hlfc*tJ:dft:. 
?l#ft#«WW«c. S$>LT^a<OlH*H^tRX. X. • • t.m&Y. Y. ■ 

■ iMix&z. zti^mmx, x, • • *?m®y, y, • • <,z®^x*?-ftiz®gt2 
*73yismimMxix®8i,z*itecobm&<vm&tfiiief$.t&. zti^x 

, ■ ■ . Y. ■ SB*1-SJ:dt:. -M, M$MSio:Uttt»»l £flX9tBL7V7.jD 
I (fflttani) tfcft. 01 OfcSfidt:. w^^y^gSOiS^JSa^VHi. M2C 
»LTiSft;<rifli:Wll^fc*iltftJ(S*>«d ( 7 7yy'a53£fctt&T0l!l®3 btf)+'l> 
MJB«3ci:^fflffl«3di:^)|ftfr|»i<0ffljBO«) fcfflfcU *Ogtffi£7 

Lx&toxmmx®7i'Zi)\aLLX]Em%W8itt i fcKoawfcttoB^t-*-*. 

[00 11] 

mz. 77yzs&3<r)fjmizffl9iz7i?t£?iz. ru^naxizx *)m&m4 , , 4£jg«£ 
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#>mmmzmm-&%&. ruxnuixz^^ ? c 7 ? v 3 *<« is^-ri. c: t w\ 

ru^Juxtixtf. Jui8M>7 5vyS3tt. 03 (a) c^-tiptc, lW^*t«t<3DW 

«Hl ISoT, 03 (B) fc^tiofcs *<7)|lffltC»Ej?l4£fl* 

j£L£77>v$3ixy-76i<«)Ptig5{J, J&IE&Pfm&S. 
[00 12] 

JJE*SJ:3fc. 75yS/«3tf>«Wft*att. M^ft&Tb 0 . IBlfrSJgtf 
[00 13] 

■ (W8«ft) sgH'jjDm*oM'j*i6)* { fj^-f , rvxm.wymm. 

[00 14] 

. Jfc1\ ?ISftSffw^ttffl^fcJ:i5ttaWl*K l )lBL'C. 75V>>»3*>l*lS» 
) fcowcBMH**. 

gi&ft&WW^fettffJJuifcJ: OWSWl £JR 9 tfi LT , 7 5v>'*»3*>rtg»j&»£j'l-g 
SB (ftAHStf) fcjWTfl«Ml<*S J 3 UEttttH 1 *>±W ffi 3 a 
t TUBS 3 b <7>m- SB fc ±T«0?m«SP(7)±T^» 2 tcfl LT K^Tj ft fc*«- h ZtlZti 
OSSOU^ 04 (A) iZ^-tXolz^ h, hblxruxtnxtlb. HEttSCttltfO 
WWcttJBHaajiWtfcTV^fc*. 33DO»if J f5SI')*> (h, h) fcttfcfc-f, 04 

( B ) (Cvtf-J: 3 fc. h , . h 2 "Cfioh, <h 2 b%b. HP*>, ±0M3 a t 
TMM3 b k«rt«^^iS*<0*^«]BW«»SroTV^OTH-i:tt*4»*V\ 

[00 15] 

act. 05 (A) fcjjrfj:^;:. ^l^fe^ttWA^JIfaDltiOttWl tWO&tb 

* , -LOTS 3 a fc THE 3 b OftJiffi b WHffiSP<9*:fl*'*U07 7^33 <7)±TcoW 2 
K«LTlEft*l6|fc*tf*afS«aSr, hj , h 2 tLloh, >h 2 i:^rl.J: 

ot-rs. .i?>tmx'7uxtoi.iz£<omEm4 , AO&m-hb. 05 (b) 

fcjjrf «k^C iSE»4, 4£»l£Lfctt<97?yi^3<0±IBffl3afcTIBIffi3btf>8l 

h, hbtch. 
[00 16] 

±ie-fl>J:^fc, 7k7.Jnl^J:3^®ttiDl5-LT^T7 7>^3<0±Tffl3a, 3 
bco^3com2l l zniX\SM1iMzm-llS^m i h i , h 2 tloh, <h 2 

fc&SClfcaWUf, HUfcfcwt, T^JB^ItttttlSrKOajfi:*. £*i 
^(hj , h 2 ) £7 -f-KAy^LT. 05 (A) £*ti$Wrft£.* ?*>i3 

s^n^sttTteHfiiiiixfs. en*,. mmtizmmjiixisL'Oiiitb*. ±mm3a 

2 itflll 05 (B) iZvk-tXoiZ, 7 , VXjPlf^<7)77>'x^3tf0±Tffi3a, 3 

h t ^ fcttffitt i £'<#!> c: t *<r# s . 

[00 17] 

mz. wmiizm&zixh7?vi;®3\,zmimih%&Th'>x. 77^30 
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±tb 3 a , 3b«. nmn^msi (mm) izMnmm<%&£ ; i>m& 
j t ixruxtaxtit. m&utti<7)ftmzt l m%mi)t i &.tx^&K!!b. 

h S^coiSt^ 5£S 0 £0 (j , j) fcte&^-f. 06 (B) fcj*1-J:3fc. iT77yy 
»3*)±T«)«2WtLrit«*H»ltc*ft4?SS^)»i. j i . J 2 "Cfloj, < 

[00 18] 

giSftSttW^ttffJJnifciiJtSWHliKOaj-rt*, ±HB3a2:Traffl3 
b <3 Wff S **i *#W!> 7 7 y x*85 3 *>±T*>Wl 2 {eft L T ISA 2rf6] W & 

ft$OH^. j i . j 2 blRUi >j 2 fc£4J:3fc"fS. *LT. 
JBTru^JnitcJOilEaU, 4 07 (B) fcjjr$\fc3(c. iSffiJI4. 

<o±T«m2K»-r*iaftsri*ncitt&*so»i, «amj. jfcfc*. 

COO 1 9] 

fot, Clc7)^i>^1iSDlLT^T7 7>'> ; gP3c7)±Tffi3a. 3 b <7)S»)ttl 2 t*t 

^jB^ttawiiKoaj-ffc*. c frisson ( j t . j 2 j^^-hx?? 

iff aniLTRO firth # . ±0Bffl3 a t TMffi3 boWJSfflfcttHtffi^^fi-PfWffi 
Stfj , , J 2 "CAoj ! >j 2 fc-**itf. 07 (B) fc^iafc. 

7 7 V : J& 3 COirm 3a, 3 b COCO ftlfM I *f-JS«3to ttlftW M 2 left L ? 

COO 20] 

^2OM+c0JSH(C77>'> ;; a3$r^L7tW95«-C$>oTi^^. ifc. 75^3 
COO 2 1 ] 

WRt5i*a*ttw (x^yvxm frhmm^z^mmtyy> : JU3b£ Y )tiL 

hWffit 1 0 Hi L . ttS5tt 1 0±fflSffl 3 a TfflJffi 3 b 01*1/?$ t JMS S^f)**!-? 
<ttf5**«r!S*B6 (A) iz^tXolz. yuy.mJ.mzj , ,j 2 offifc-fivfft. 

mil 
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j 1 (mm) 


j 2 (mm) 




0. 017 


20g 
0. 014 


3EJS 
0. 017 


0. 017 


2US 
0. 014 


3EIB 
0. 017 



0.001 ~ 0. 002 



0.001 ~0. 002 



3 1 *< tetriESi&ifcftgSr^t £ ttSB« 1 k tl> i i: #T » I. i b tfWft Itz . 
COO 22] 

It J; 0 SE^ffljg * Jul L fcf&OSft k 7 y > it® b £ -ft fc L fc X y - T - !*! 

«HJ6*S(cJ:*itf. 7. 'J- 7^X7* h«c^t«Ei«4ffl?ico«8l^liiiI*qFSk^S 

[HiBaflML&IMfl] 

[03] 03 (A) 14. W7V*amLfctt*$*«LT»*lMAtfc£^«4HR 
^L?t^t1lfflSDlL^WgK«^r^7sjDlL^^Otta«^^0T'?) , 5. 03 ( 

JB^*i--»KffiErcft o . 04 (b) ttA-7.jaif^^®^^-r-^Bfffi0r^s 

o 

[05 3 gi*ft&«*>A>RoasLfciiM^o79yj^^rta«d»fe««a5 (wnss&o 

tMtT|SjJf* < ?i<=5rS«}:dt^fi£-ri.i§^T3!)oT. 05 (A)I4. 7*l^7.jDlflO« 
©5r^-t-SS»rffi0t > $) 0 . 05 (B) li, rU7.jDlf^«®$r^-f-g?Brffi0r$)6 
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m*t-umn®Tb o . 06 (b) n^xmxm<^^B^t-^mmvbi 

taWTWJlWSKfr&J:3fc#J^S^'C*-5T. 07 (A Hi, ru*jn:i?«ott 
®£*-f-OTrB0?*> 0 . 07 (B) l±. 7U*»nIf£O&^^^8!rffi0r*£ 

« 

«fifefflitt»jR-r6fc«>7 , uxjio:Lfc«B*^-ia , c*4. 
mmm*j8&it&tzflmffitix u -rt^wifc«B<o«EiK<oiiniiB*^-f 

0T*3>. 

1 ttffift 
2 

3 7 7^ 

4 i&Ef&tfflifJ 



[01] [02] 
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